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(54) FILM ADHESIVE 

(57)Abstract: 

PURPOSE: To obtain a film adhesive reduced in cost 
without detriment to workability and adhesiveness by 
using a polyimide derived from 3,3',4,4 -diphenyl ether 
tetracarboxylic acid dianhydride and a specified amino- 
containing butadiene/acrylonitrile oligomer. 
CONSTITUTION: The adhesive contains a polyimide 
obtained by reacting 3,3',4,4'~ diphenyl ether 
tetracarboxylic acid dianhydride with an aromatic 
diamine of the formula: H2N-R-NH2 (wherein R is an 
aromatic residue) and 5-60wt.%, based on the total 
amine, amino-terminated butadiene/acrylonitrile oligomer 
of formula I (wherein x, y and z are each > 0) in a 
solvent, and cyclizing the product through dehydration 
as the essential component. Although the above 

aromatic diamine is not particularly limited, a compound \Vr A 

of formula II, HI or the like is desirable because it can 
give a film excellent in flexibility and adhesiveness. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Butadiene acrylonitrile oligomer which has an amino group is made to react to both 
ends shown by the formula 1 (B) included five to 60% of the weight in aromatic diamine of 3,3' 
and 4,4'-diphenyl ether tetracarboxylic dianhydride and the formula 1 (A), and the total amount 
of amine in a solvent, Film glue using as an essential ingredient polyimide which comes to carry 
out a drying ring closure. 

[Formula 1] 

H2N-R-NH2 

l 

(A) 

H,n£(cH* -CH=CH-CH-)^-£CHr -CH ^j-NH 2 ( B ) 

r : * # m 35 m 

x ♦ y . z > 0 

[Claim 2]The film glue according to claim 1, wherein aromatic diamine of the formula 1 (A) is a 
compound shown by the formula 2. 
[Formula 2] 




[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the film glue excellent in the adhesive property 

used for an electronics field, and heat resistance. 

[0002] 

[Description of the Prior Art]It goes across the adhesives used by an electronics field variably 
today, and they are applied. 

The amount used is also in the tendency which increases every year. 

It is divided roughly into two, paste state and film state, as a kind of adhesives. In this, film glue 
attracts attention as clean adhesives these days. 
There are the following features. 

** The accuracy of** thickness which can use without futility ** adhesives excellent in ** 
preservability which can be pasted up in a ** short time which does not almost have volatile 
matter content is excellent, already — film glue — the object for mount of various 
semiconductors, and LOC (Lead on chip) — it is put in practical use by the lead as business, the 
jointing material of the chip, etc. As such materials, in order to give the adhesiveness at the time 
of heat, silicone modification polyamide amine, polyimide, etc. are known. However, the silicone 
compound of silicone modified polymer of raw material is expensive, and it is connected with 
polymer's own cost hike. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention provides the cheaper film glue for 
electronics, without spoiling workability and an adhesive property, as a result of inquiring 
wholeheartedly that these problems should be solved. 
[0004] 

[Means for Solving the Problem]Namely, this invention, Butadiene acrylonitrile oligomer which 
has an amino group is made to react to both ends shown by the formula 1 (B) included five to 
60% of the weight in aromatic diamine of 3,3' and 4,4'-diphenyl ether tetracarboxylic dianhydride 
and the formula 1 (A), and the total amount of amine in a solvent, It is the film glue which uses 
as an essential ingredient polyimide which comes to carry out a drying ring closure. 
[0005] 
[Formula 3] 
H2N-R-NH2 

L 

(A) 




R : ^ # m s 
x , y . z > 0 

[0006]The polymer which a side reaction sets and does not have it into ** drying ring closure 
3,3' used by this invention and 4,4 -diphenyl ether tetracarboxylic dianhydride excel [ ring 
closure ] in ** flexibility and which was ** Obtained has the features, such as ********, in the 
solubility over various solvents. 

As an example of other acid dianhydride, although benzophenone tetracarboxylic dianhydride 
(BTDA), biphenyl tetracarboxylic dianhydride (BPDA), etc. are mentioned, in BTDA, there is **** 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi>ije?atw_u=http%3A%2F%2Fwww4.i... 2009/07/24 



JP,07-041737,A [DETAILED DESCRIPTION] 



2/4 s<— v 



which a carbonyl group and a reaction of amine occur in heating drying ring closure reaction time 
easily, and is gelled. In BPDA, it is inferior to flexibility and there is a fault that adhesive strength 
falls. 

[0007]Although aromatic diamine in particular of the formula 1 (A) used by this invention is not 
limited, since aromatic diamine which has the following structure gives a film excellent in 
flexibility and an adhesive property, it is mentioned as a desirable example. 
[0008] 
[Formula 4] 




[0009] 

[Function]As butadiene acrylonitrile oligomer which has a both-ends amino group used for this 
invention, it is Good Rich, for example as a trade name. Shrine 16 [ HycarATBN 1300x] 
(molecular weight about 1800) etc. is known. 5 to 60% of the weight of all the diamine of the 
butadiene acrylonitrile oligomer which has an amino group in both ends is preferred. When it is a 
not less than 250 ** elevated temperature when it is less than 5 % of the weight, and load must 
be enlarged, and must be stuck by pressure over long time and it exceeds 60 % of the weight, 
there is a fault that heat resistance is inferior. Compared with silicone modified polymer, cost is 
about 1/10 and polybutadiene acrylonitrile oligomer is connected also with the cost reduction as 
the whole. The synthetic example of polymer of this invention is shown below. An aromatic 
diamine component is dissolved in polar solvents, such as N~methyl-2-pyrrolidone, N,N~ 
dimethylacetamide, and gamma-butyrolactone, and 3,3' and 4,4'-diphenyl ether tetracarboxylic 
dianhydride is gradually added among an N 2 air current. It is preferred to control temperature, 

cooling in order to perform a reaction near a room temperature. It adds, and the solvent which 
forms the azeotropic mixture of toluene and water after several hour reaction and into a system 
is heated continuously, and a drying ring closure reaction is performed. As for the reaction 
temperature at this time, it is preferred not to exceed 160 **. It is for becoming easy to cause 
gelling, if it becomes not less than 1 60 **. 

[0010]Next, as an example of manufacture of a film, it may supply to poor solvents, such as 
water and alcohol, using the polymer solution obtained previously as it is, polymer may be 
separated, and it may be made to dissolve in a suitable solvent after desiccation, and may use. 
This varnish is applied to a carrier film, and it obtains from an after-desiccation carrier film by 
exfoliating. Since a various function is given to a film, a filler can also be added on a varnish. For 
example, there are high-heat-conductivity fillers, such as filler metal, such as gold, silver, copper, 
nickel, and aluminium powder, carbon black, AIN, BN, SiC, and aluminum 2 0 3 , etc. Additive agents, 

such as a defoaming agent and a leveling agent, may be mixed and used for a varnish as 
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occasion demands. 

[0011]An example explains this invention concretely below. 
[Example] 

It is the compound 49.26g (0.120 mol) of the following structure as aromatic diamine to 4 mouth 
flask provided with the example 1 nitrogen introducing pipe and the thermometer, [0012] 
[Formula 5] 

CH 3 




[0013]300 g of N-methyl-2-pyrrolidone is made to dissolve Hycar ATBN 1300x16 (amine 
equivalent 900) 9.00g (0.005 mol) in both ends as butadiene acrylonitrile oligomer which has an 
amino group, 38.78 g (0.125 mol) of 3,3' and 4,4'-diphenyl ether tetracarboxylic dianhydride was 
added gradually. Then, the reaction was performed for 5 hours, keeping the inside of a system at 
20 **. Next, 90 g of toluene was added, and it warmed in the oil bath which attached the DENSU 
Starck pipe, and flowed back at 140 ** - 150 **, and the drying ring closure reaction was 
performed until moisture stopped having distilled. This varnish was cast on the Teflon board, it 
was made to dry and the 30-micrometer-thick film was obtained. This film was put between 
copper leadframes and a silicon chip (2x2 mm), and you laid on a 250 ** hot plate, and made it 
stuck by pressure for 1 second by 100 g of load. Subsequently, shear strength estimated the 
adhesive strength at the time (200 **) of ordinary temperature and heat. An evaluation result is 
shown in Table 1. 

The aromatic diamine of example 2 Example 1 was changed into the compound 35.08g (0.120 
mol) which has the following structure. [0014] 
[Formula 6] 




[0015]Except reacted by the same formula as Example 1, produced the film, and evaluated 
adhesive strength like Example 1. An evaluation result is shown in Table 1. 

The varnish manufactured in example 3 Example 1 was fed into distilled water, and polymer was 
separated and dried. The obtained polymer was dissolved in dimethylacetamide / ethyleneglycol- 
dimethyl-ether mixed solution. Subsequently, scale-like silver dust with a mean particle diameter 
of 3 micrometers of a weight section was added 4 times to polymer, the cast was carried out 
enough like the after-kneading example 1, and the conductive film was obtained. Adhesive 
strength was measured like Example 1. 

[0016]In comparative example 1 Example 1, except having changed 30.79 g (0.075 mol) and 
butadiene acrylonitrile oligomer into 90 g (0.05 mol) for aromatic diamine, the film was produced 
like Example 1 and adhesive strength was evaluated. An evaluation result is shown in Table 1 . 
In comparative example 2 Example 2, except having changed 50.49 g (0.124 mol) and butadiene 
acrylonitrile oligomer into 1.8 g (0.001 mol) for aromatic diamine, the film was produced like 
Example 1 and adhesive strength was measured. An evaluation result is shown in Table 1. 
[0017] 



[Table 1] 
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[0018] 

[Effect of the Invention]By excelling in an adhesive property and heat resistance and using a 
cheap material, the film glue by polymer of this invention can aim at a large cost cut compared 
with the conventional silicone modification film glue, and also can obtain the equivalent 
characteristic, and is industrially useful. 



[Translation done.] 
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